P=l+dt*Q
di<l/max|qu|
pi*Q=0 --> pi=pi*P

discretization

amoeba - birth-death-process
4 machines, 1 repair person

. - examples
combining rates two machines, two repair persons
balance equation 044y state
- CTMCs

dp/dt=p*Q  {ransient behaviour

watertank analogy
properties .
~ probability vector :
example - machine shop example
properties

infinitesimal generator matrix
example -

failure rate lambda o
. system description
repair rate mu
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System description
exponential lifetime
derived dtmc for time period 1, 10, 2 ...
' P(t) = ((L.0)(1-eIt, ertt))
| memoryless
P(X(t+dt)=x|X(s)=s,s<=t)=P(X(t+dt)=x| X (t)=x(1))
P(event in interval) is independent of waiting time
7 P(T>t+dt| T>1)=P(T>dt)
state holding time is exponential
valid only for exp distribution

Satellite Example -

Markov Property

pl10(1)/1....p10(0.5)/0.5
lim(pij(t)-pii(0)/t)=lim(pij(t)/t)=qij
lim(pii(t)-pii(0)/t)=lim(pii(t)-1/t)=qii
| pi=fluid level
water tank analogy  lambda=pipe cross section
flow= change in probability

fluid flow rates

graphical representation

logistics

safety, reliability

manufacturing
Application areas - traffic

computer networks

ultimately, every ds model







A «Tﬁ

_ Lo =
P(n) [aoog 013;_5 e

PAO </{03 4 00%3 VAO[’ZB-TO..O’MOL









P(T >trde | T>¢)
 PUTetrddd To)

o ,O(/T> t)
Can Le. W 04/4’,.53 h«caoé.zf
T—?{;—‘(M r‘l«p(»t'& VLM T)t

wJ/ﬂM F(/_-/_?‘eTO{){/T?é) — F(T”>t+0&>







































